Adenovirus-mediated shRNA interference against porcine circovirus type 2 replication both in vitro and in vivo.
Porcine circovirus type 2 (PCV2) is the primary causative agent of an emerging swine disease, postweaning multisystemic wasting syndrome (PMWS), which is responsible for the heavy economic losses in stockbreeding. There are no specific antiviral drugs for treatment of the virus infection. We have now constructed two recombinant adenoviruses expressing short-hairpin RNAs (shRNAs) directed against either ORF1 (rAdS1) or ORF2 (rAdS2) of PCV2 and measured the inhibition of PCV2 replication. The results showed that delivery of these shRNAs by recombinant adenovirus into PK15 cells could induce a significant inhibition of viral RNA and DNA replication and protein synthesis level in cells subsequently infected with PCV2. The antiviral effect was dose-dependent and could sustain at least for 120h and the inhibition of virus replication could be significantly strengthened by combination of rAdS1 with rAdS2. Mice injected with shRNA before PCV2 infection showed substantial and low level of PCV2 DNA replication in the spleen during the period of 21-28 days post-PCV2 infection. These results indicated that shRNAs generated by adenovirus could sufficiently and continuously inhibit PCV2 infection in vitro as well as in vivo. The adenovirus based shRNA targeting ORF1 and ORF2 of PCV2 might be a new potential alternative strategy for controlling PCV2 infection.